In Israel, genetic screening and testing are widespread and are on the rise. The socialized medical system, the governmental National Program for the Detection and Prevention of Birth Defects, the central registry of genetic disorders, and the availability of medical genetic units influence the extensive utilization of genetic services. Israeli society is a complex one-ethnically, religiously, and culturally diverse, comprised of Jews of many ethnic backgrounds, as well as Christian and Moslem Arabs, Druze, and Bedouins. Multiple founder mutations have been documented in these various ethnic populations, often down to the level of specific villages or tribes. Although carrier screening and prenatal diagnostic testing are well established in the general population, the rejection of pregnancy termination by many religious communities often prevents participation in testing. Culturally appropriate genetic programs have been initiated in religious Jewish and non-Jewish communities in an attempt to overcome cultural barriers and reduce the frequency of severe genetic diseases nationwide.
INTRODUCTION
The past decade has witnessed remarkable progress in the understanding of human genetics and the genetic basis of disease. Currently, more than 2000 diseases are known to be hereditary, and the identification and characterization of disease-causing genes has, in many cases, allowed the development of treatment and prevention programs as well as close surveillance to facilitate early diagnosis in high-risk individuals. Consequently, the demand for testing of disease-related genetic and genomic changes has increased substantially. The spectrum of genetic testing includes diagnostic testing in individuals suspected of having a specific genetic disorder; predictive testing in asymptomatic individuals with a family history of hereditary disease; carrier screening in healthy individuals who have no symptoms of disease, yet a higher risk due to ethnic history; prenatal testing and preimplantation diagnosis to assess the health status of a fetus or an early stage embryo; and newborn genetic screening to allow early intervention in specific congenital disorders. In Israel, genetic screening and testing is widespread. Although Israel is small, both in size and population, Israeli society is a complex one, ethnically, religiously, and culturally diverse. Many groups live in closed "genetically isolated" communities and have thus preserved their genetic structures, providing an excellent opportunity for genetic research. Specific diseases have been described in distinct populations in Israel, including Ashkenazi and non-Ashkenazi Jews, Arabs, Druze, and Bedouins. The identification of population specific disease-causing mutations, beyond their significant contribution to the scientific community, support the rationale for diagnostic, predictive, carrier, and prenatal testing in these populations. Furthermore, religious communities, both Jewish and Moslem, with opposition to pregnancy termination, have created the need for premarital genetic screening as well as preimplantation diagnostic testing. Here, we review the current status and challenges of genetic testing in Israel.
POPULATION-SPECIFIC GENETIC DISEASES IN THE DIVERSE ISRAELI SOCIETY
According to the 2008 census, Israel's population of 7,282,000 citizens includes 5,499,000 Jews, 1,461,000 Moslem Arabs (including the Bedouins), 322,000 Christians and Druze, and other small populations including Armenians, Circassians, and Lebanese (Central Bureau of Statistics http://www1.cbs.gov.il/reader. Different ethnic groups in this heterogeneous society have a higher risk for specific genetic conditions than the general Israeli population. The high frequency for a specific disorder is attributed to the founder effect, which is seen in populations that have been isolated for religious, cultural, or geographical reasons and have originated from a small group of common ancestors. In such populations, diseaseassociated founder mutations are passed down with greater frequency because any mutations present in the founders become common in the resulting population (13) . The National and Ethnic Mutation Databases (NEMDBs) are continuously updated mutation depositories that contain extensive information on the described genetic heterogeneity of an ethnic group or population. The Israeli National Genetic database is an online repository of information about inherited disorders in the Jewish and non-Jewish Israeli population (www.goldenhelix.org/israeli).
Jews
The Jews are an ancient group of people linked by language, religion, and customs, who for more than 2000 years have established communities throughout the Middle East and the Mediterranean basin. Due to major Diasporas (600-700 B.C.E. and 70 A.D.) as well multiple persecutions and expulsions throughout their entire history, the Jewish people became dispersed into various ethnic subgroups. Many of these communities retained their continuity over long periods of time. The Jews are classified according their country of origin before their return to Israel. The largest group is the Ashkenazi Jews whose ancestors originated in Central and Eastern Europe (Germany, Poland, Lithuania, and Russia). Sephardic and Oriental Jews, often defined as non-Ashkenazi Jews, are an extremely heterogeneous group with ancestors from Morocco, Tunisia, Libya, Spain, Italy, the Balkans, Iran, Iraq, Yemen, and India, with specific disorders that are unique to specific subpopulations in this group (32, 46) .
The Ashkenazi Jews represent approximately 50% of the Israeli Jewish population. The unique Ashkenazi population has proven extremely valuable for the discovery of genes responsible for rare single-gene diseases. Most Ashkenazi genetic disorders follow an autosomal recessive pattern of inheritance. These disorders, albeit more frequent, are not exclusive to Ashkenazi Jews (13, 32, 46, 70) (Table 1; http://www.health.gov.il/Download/pages/ book jews01 2009.pdf for a more comprehensive list). "Ashkenazi Jewish diseases" that are lethal in childhood or lead to severe inability include Tay-Sachs, Niemann-Pick type A, Canavan disease, Bloom syndrome, cystic fibrosis, familial dysautonomia, Fanconi anemia and mucolipidosis IV. Gaucher disease is the most common Ashkenazi Jewish autosomal recessive disease. Different mutations in the GBA gene elicit a spectrum of symptoms, ranging from mild disease to severe and lethal phenotypes (9, 13, 18, 25) . Homozygotes for the common Ashkenazi GBA N370S mutation are often asymptomatic or have a mild relatively late-onset disease (type I non-neuronopathic Gaucher), challenging the current inclusion of Gaucher disease in Ashkenazi carrier screening programs (discussed below in the section on Carrier Screening). An unequivocal association between GBA mutation (45) . Inherited predisposition to cancer has also been studied in the Ashkenazi population, particularly breast/ovarian and colon cancer. Although breast cancer rates do not differ between Ashkenazi Jews and the general population, approximately 2.5% of all Ashkenazi Jews carry one of three founder mutations in BRCA1 or BRCA2 (BRCA1 185delAG, BRCA1 5382insC, or BRCA2 6174delT), imposing a lifetime risk of 50%-80% for breast cancer and 20%-50% for ovarian cancer (1, 36, 52, 60, 61) . Recently it was reported that Ashkenazi carriers of BRCA1 or BRCA2 founder mutations had a 2.5-fold increased risk of other cancers compared to those without BRCA1/2 mutations including a 3.9-fold increased risk for colon cancer in BRCA1 carriers, and an 11.9-fold increased risk for lymphoma in BRCA2 carriers (30) . Colorectal cancer rates in the Ashkenazi Jewish population are disproportionately high and may be the highest of any ethnic group in the world (38) . The lifetime risk of colorectal cancer in Ashkenazi Jews has been estimated at 15% compared to 5%-6% in the general population (16) . Mutations in a single gene result in a marked predisposition to colorectal cancer in two distinct syndromes: familial adenomatous polyposis (FAP) caused by mutations in the APC gene, and hereditary nonpolyposis colorectal cancer (HNPCC, Lynch syndrome), caused by mutations in several genes including MSH2, MLH1, PMS1, PMS2, MSH6, TFGBR2, and MLH3 (37) . The APC I1307K founder polymorphism is a cancer susceptibility genetic variant, mainly in Ashkenazim, but explains only partially their higher incidence of colorectal carcinoma (53, 54) . The hMSH2 1906G>C founder mutation has been described as being pathogenic for Lynch syndrome in the Ashkenazi Jewish population, and is especially associated with early onset disease (17, 23 
Arabs and Druze
Non-Jewish Israeli citizens include mainly Arabs (either Moslem or Christian) and Druze. About 82.6% of the Arab population in Israel is Moslem (largely Sunni and Shi'a denom- 
Bedouins
The Bedouins, who until a generation ago were a nomadic people, now reside in three regions of Israel, the Negev, the Galilee, and in the central region of Israel. The Negev Bedouins are a relatively isolated highly traditional population with a preserved genetic structure due to the high rate of interfamilial marriages.
As in Arab and Druze populations, the high rate of consanguinity in isolated Bedouin communities has led to a high incidence of rare genetic diseases. 
GENETIC SERVICES IN ISRAEL
To better understand the climate of genetic services in Israel, we provide a brief overview of the Israeli health care system, which is for the most part socialized. Responsibility for all health services lies with the Ministry of Health, which prepares legislation and oversees its implementation, controls medical standards nationwide, maintains food and drug quality standards, licenses medical personnel, promotes medical research, evaluates health services, and supervises the planning and construction of hospitals. The Ministry also acts as a public health agency for environmental and preventive medicine. The National Health Insurance Law, in effect since January 1995 (http://www.mfa.gov.il/MFA/MFAArchive/ 1990 1999/1998/7/National%20Health% 20Insurance), provides for a standardized "basket of medical services" (from here on referred to as "basket"). This "basket" defines a wide range of inpatient and outpatient Almost all of the major hospitals and the three largest Health Funds have Medical Genetic Units, where genetic counseling and testing is performed. The Israeli National Genetic Database provides a comprehensive listing of laboratories providing molecular genetic testing (http://www.goldenhelix.org/ israeli/). Genetic screening and testing programs in Israel serve four major purposes: carrier screening for prevalent AR and X-linked diseases (premarital, preconceptional, or prenatal), prenatal (fetal) diagnosis, diagnostic testing, and predictive testing. In all cases, the impetus for genetic screening and testing is the ability to act upon the outcome, allowing informed decisions regarding surveillance, intervention, and family planning options for the at-risk population. Here we broach both universal issues in genetic testing as well as issues specific to Israeli society with its complex ethnic, religious, and cultural milieu.
Carrier Screening
Carrier screening can reduce the burden of autosomal recessive genetic disease, especially in 8.6 Rosner · Rosner · Orr-Urtreger (29) . A high prevalence of TaySachs disease was subsequently recognized in Jews of Moroccan origin and specific molecular defects were identified (a carrier rate of 1:110) (43, 47) . Today, Tay-Sachs screening for ethnic appropriate founder mutations is provided free of charge to all Ashkenazi, part-Ashkenazi, and North African or part-North African Jews. This service is financed by the Ministry of Health and implemented in hospitals and genetic units of the major Health Funds. Experience with Tay-Sachs screening proves that heightened awareness, carrier screening, and counseling have a dramatic effect on disease incidence. This success has led to the development of carrier screening for additional recessive disorders prevalent in specific sectors of the Israeli population. Similar to the Tay-Sachs and CF models, screening for thalassemia major (betathalassemia) is also provided free of charge to individuals originating from regions where carrier frequencies are high, including Moslem and Christian Arabs, Bedouins, Druze, and Oriental Jews ( Jews of Mediterranean origin, Iran, Iraq, the Asian regions of the former Soviet Union, particularly Kurdistan where the carrier rate is 1:10). Suspicion of carrier status noted in a blood count performed by the primary care provider is followed by hemoglobin electrophoresis and mutation analysis for a definite diagnosis. Finally, screening for familial dysautonomia has recently become available free of charge for all Ashkenazi or part-Ashkenazi Jews (where the carrier rate is 1:30).
Despite the current state subsidy of only Tay-Sachs, cystic fibrosis, beta-thalassemia and familial dysautonomia screening, Israeli law demands that a prenatal primary care giver inform patients of the available genetic tests relevant to their family or personal history, or their ethnic group, and refer patients to semiprivate screening services for the completion of the genetic screening. Public Health Funds, through their supplementary medical insurance, and also some private insurance often underwrite part of the costs, whereas others are at the expense of the patient. The Israeli Association of Geneticists (4, 62) . Screening for Gaucher disease carriers has been offered for over a decade, and although the Israeli Association of Geneticists has renounced screening, it is still performed along with the panel of available Ashkenazi genetic tests. The mild nonneuronopathic phenotype generally resulting from the common Ashkenazi mutation GBA N370S, and its successful treatment via enzyme replacement therapy, distinguish this disorder form Tay-Sachs, Canavan, familial dysautonomia, and Niemann-Pick diseases, which involve fatality in infancy or early childhood, or cystic fibrosis, Fanconi anemia and Bloom syndrome, which may lead to death in early or mid-adulthood. It is therefore highly questionable whether the identification of carrier couples, and possibly the subsequent termination of pregnancy, is appropriate for a treatable condition that is not necessarily lethal or even severely disabling. Although strong objection has been voiced regarding large-scale population screening for a treatable disease (8, 31, 66, 74) , as long as it continues, Gaucher disease screening must be accompanied by comprehensive genetic counseling.
The high frequency of autosomal recessive genetic disorders among Ashkenazi Jews together with the unfavorable views on the interruption of pregnancy, particularly in the Orthodox Jewish community, have given rise to Dor Yesharim, a unique genetic screening program that aims at preventing the transmission of fatal genetic disorders prevalent in the Jewish community. Dor Yesharim, meaning "upright generation" (also called the Committee for Prevention of Genetic Diseases), is an international, confidential program that screens mainly Orthodox young adults during their high-school years for nine autosomal recessive diseases [Tay-Sachs disease, cystic fibrosis, Canavan disease, familial dysautonomia, Fanconi anemia, Bloom syndrome, mucolipidosis type IV, Niemann-Pick disease, and glycogen storage disease type I (for Jews of Sephardic origin)] before they begin to contemplate marriage. Gaucher disease was recently removed from the panel because of its nonfatal character. Participants are given an identification number, but are not informed of their carrier status. When contemplating a potential marital partner (often arranged by a matchmaker in the Orthodox community), participants can use the system to learn their genetic compatibility with the potential match, and avoid a marriage that may lead to the birth of a child affected with a lethal autosomal recessive disease. The match is considered to be compatible as long as both parties are not carriers of the same recessive trait. Each member of the couple may be a carrier for a different disorder, but that information is not revealed as it does not affect their compatibility as a couple. If a prospective couple is found to be genetically incompatible, marriage is discouraged to avoid producing affected offspring (10, 15) . Carrier screening is also performed in Israel for diseases with a frequency of about 1:1000 births (which represents a carrier frequency of 1:16 in autosomal recessive disorders). These are diseases generally found in various Arab populations of Israel, often limited to specific villages or geographic regions owing to isolation and high rates of consanguinity (26, 28) . Currently, tens of diseases are screened in relevant villages and tribes ( Table 4 ; http://www. health.gov.il/download/forms/a3206 mr34 08.pdf ). Although these diseases represent a major factor in the morbidity and mortality of the Arab population, reducing the incidence of affected offspring is challenged by traditional beliefs and values. Intense health education and culturally appropriate genetic counseling programs have been initiated, and although the complete abandonment of interfamilial marriages is unlikely, increased awareness of the medical consequences of such marriages is apparent. A comprehensive program run by The Genetics Institute of the Soroka Medical Center in Beer Sheba and the Israel Ministry of Health aims to identify the genetic mutations or markers for conditions effecting the Bedouin population and offers free, culturally appropriate genetic screening and counseling services (12) . Genetic counselors come from within the community, speak the native language and are sensitive to the traditions and concerns of the population in question. Similar programs have been set up in communities around the country. A carrier screening program has been initiated in an isolated population on the Mediterranean coast, where the proteintruncating CC2D1A G408fsX437 mutation has been associated with severe autosomal recessive mental retardation in a significant percentage of residents. Genetic counseling and testing, provided free of charge, revealed a carrier rate of 1:11 (7) . Similarly, a large-scale carrier-screening program for spinal muscular atrophy (SMA) and spinal muscular atrophy SMARD1: spinal muscular atrophy with respiratory distress type 1 PGD: preimplantation genetic diagnosis with respiratory distress type 1 (SMARD1), major monogenic causes of infant mortality among Arabs in Israel, was successfully established in the same isolated population on the Mediterranean coast (6) . Data suggest positive outcomes of educational interventions, with 3660 Israeli Arabs screened for genetic diseases in 2004, compared to 3127 in 2003. Moreover, screening was often sought prior to marriage, suggesting that with further education and perhaps the involvement of community or religious leaders, a more widespread premarital screening for population-specific prevalent mutations might be possible.
In all carrier-screening scenarios discussed above (except for Dor Yesharim), disclosure of results must be accompanied by genetic counseling. When a mutation carrier is identified, the spouse is also tested. In specific communities, screening/testing is accompanied by counseling. Counseling includes an explanation of disease risk, disease manifestations, range of severity, and management options. A negative screening test result for one or both partners significantly reduces the possibility of an affected offspring, but does not exclude it because test sensitivity is usually less than 100%; therefore not every carrier is identified. If both parents carry the same mutation, a number of reproductive options are available to prevent the birth of an affected infant, including avoidance of pregnancy, sperm or egg donation from a donor who is a noncarrier, preimplantation genetic diagnosis (PGD) with implantation of only unaffected embryos (discussed below), prenatal diagnosis by DNA testing on chorionic villi or amniocytes to determine fetal status (discussed below). Pregnancy termination might be an option, although it is not accepted in all sectors of Israeli society. Counseling must be guided by medical considerations, but must take into consideration the outlooks and sensitivities of the patient's cultural and religious affiliations. If first-or second-trimester screening tests indicate a risk of more than 1:380 of having a child with Down syndrome, neural tube defect, chromosomal abnormality, or a molecularly defined genetic disease, invasive diagnostic tests (chorionic villus sampling or amniocentesis) are offered free of charge. Invasive diagnostic testing is also given free by the state to women with a high risk of an affected fetus as determined in genetic counseling, including a known genetic disorder in the family, two parents carrying mutations for the same autosomal recessive disorder, a previous pregnancy with a chromosomal anomaly, a known chromosomal anomaly in one of the partners, a combination of specific malformations on ultrasound, exposure to teratogenic medication, or an infectious disease before or during pregnancy.
Prenatal (Fetal) Diagnostic Testing
Invasive diagnostic procedures show a trend of increase from 2002-2007. In 2007, the primary indications for prenatal testing were a combination of specific malformations on ultrasound and abnormal nuchal translucency, whereas among the monogenic disorders, carrier state for FRAXA was by far the main reason for testing. Prenatal testing in cases with abnormal nuchal translucency revealed mainly trisomy 21, as well as additional chromosomal abnormalities such as trisomy18, Turner, trisomy13, Klinefelter, and triploidy ( J. Zlotogora, personal communication).
Despite the National Program for the Detection and Prevention of Birth Defects and the use of chromosomal studies for Down syndrome in about 20% of pregnant Israeli Jewish women (59), more than 50% of Down syndrome cases in Israel are born alive (72) . The influences of religious, traditional, cultural, and socioeconomic factors on these data have been studied extensively (21, 57, 58) . A recent study suggested that the high percentage of Down syndrome infants is related to the informed choices of the mothers and not failure of the national preventative program. Utilization rates of prenatal diagnosis in women older than 35 years at the beginning of their pregnancies were 57.8%, 52.1%, 15%, and 16.3% in Christians, Jews, Moslems, and Druze, respectively. In women where previous Down syndrome pregnancies were terminated, the majority opted for prenatal diagnosis in subsequent pregnancies, whereas women who had given birth to a child with Down syndrome mainly chose not to utilize prenatal diagnosis in subsequent pregnancies. Most Down syndrome babies were born in religious communities, both Jewish and Moslem. In religious/traditional Jewish communities 95% of the cases diagnosed with Down syndrome are born alive, compared to 25% in largely secular communities. The rates of prenatal diagnosis utilization and Down syndrome interruptions in various communities, 52% for Jews and 18% for Moslem Arabs, highlighted the correlation between objection to pregnancy termination and rejection of what is therefore perceived to be superfluous diagnostic testing (72) . A survey of awareness and acceptance of prenatal diagnosis and termination of pregnancy in the case of a severely affected fetus in Arab Moslem women revealed a low level of awareness of genetic risks, disbelief in the accuracy of genetic testing, and high level of opposition to pregnancy termination. These views were more frequent in women who were less educated or of lower socioeconomic status. When given an explanation about prenatal diagnosis, most women said that they would agree (27) . Additional studies summarized that being secular, having a higher income, fewer children, and being of Ashkenazi origin remained significant factors in determining performance of prenatal testing (42, 51) .
Although beliefs and values in many religious communities often prevent participation in prenatal testing, prenatal testing and termination of affected pregnancies remain the means of prevention of Down syndrome and other genetic diseases. According to Jewish law, abortion is forbidden after 40 days of conception, whereas in Islamic law if elective abortion is permitted due to a fetus affected with a severe condition this must be before the 120th day of the pregnancy (24, 27) . The development of prenatal testing programs sensitive to the needs of specific communities, such as firsttrimester prenatal testing that would allow the interruption of a pregnancy early in gestation (27, 50, 56, 69, 73) , together with the endorsement of religious and community leaders, might well modify culturally related attitudes and perceptions, thereby reducing the frequency of severe genetic diseases in Israel.
Preimplantation genetic diagnosis (PGD) followed by implantation of unaffected embryos offers high-risk couples the option to decrease the risk of genetic disease in their offspring, without the dilemma of a prenatal diagnosis that may be followed by a pregnancy termination. In Israeli society, which places great emphasis on reproduction, yet in many sectors rejects the termination of pregnancy, PGD is most valuable. General guidelines for PGD practice in Israel were published by the Israeli Ministry of Health in 2006. The main categories for PGD referral in Israel include these conditions: both parents are carriers for the same monogenic disorder, one parent is a carrier of a balanced translocation with a high risk of having offspring with the same translocation, one parent is a carrier of a dominant or X-linked mutation that can lead to a severe disease, and sex selection when one parent is a carrier of X-linked disease (such as Duchenne muscular dystrophy). PGD in Israel involves the cooperation of a genetic institute with an in-vitro fertilization (IVF) unit and a diagnostic molecular and cytogenetic PGD laboratory, and is currently performed in several major hospitals (2, 3, (39) (40) (41) 65) .
Genetic Diagnostic Testing
Diagnostic genetic testing is carried out in symptomatic individuals, primarily in infants and children suspected of mental retardation, malformation syndromes or familial/hereditary disorders, and in oncology patients. In the case of a child with congenital malformation or developmental delay, generally the neonatologist, pediatrician, or developmental neurologist refers the child for testing. In addition to consultation with a geneticist, the basket of medical services in Israel covers a basic repertoire of genetic and biochemical tests, including chromosomal analysis, testing for fragile X syndrome, FISH analysis for specific microdeletion syndromes (such as Di Georgevelocardiofacial and Williams syndromes), testing for Duchenne/Becker muscular dystrophy, spinal-muscular atrophy, and spino-cerebellar ataxias, as well as biochemical tests for tens of disorders including glycogen storage diseases, lysosomal storage diseases, lipid disorders, mitochondrial disorders, and endocrine, hematological, and miscellaneous disorders (http:// www.health.gov.il/download/genetics/2.doc). Many other genetic tests available outside of Israel are not included in the "basket". These tests, such as CGH-microarray analysis (5) and other diagnostic tests aimed to detect mutations in specific genes, are often recommended to patients as part of the genetic diagnostic work-up. However, since most of these tests are expensive and are paid for out-of-pocket by the patient, they are not routinely pursued.
In the oncogenetic setup, diagnostic testing is mainly performed in the cases of breast/ovarian cancers and of familial/ hereditary colon cancer. Testing for known mutations in BRCA1 and BRCA2 [the three common Ashkenazi mutations: BRCA1 185delAG, BRCA1 5382insC, BRCA2 6174delT; the Yemenite founder mutation BRCA2 8765delAG (35) ; the Iranian/ Iraqi mutation BRCA1 3053T>G (49)] is provided by the "basket" for cancer patients belonging to an ethnic group where the carrier rate for known BRCA1 and BRCA2 mutations is > = 1%, and the patient has ovarian cancer; the patient has breast cancer diagnosed before age 50 years; breast cancer is bilateral; a male patient has breast cancer; breast cancer at any age when at least two relatives have been diagnosed with breast or ovarian cancer (one a first-degree relative and one either first-or second-degree relative) (http://www. health.gov.il/download/forms/a2494 mr12 2004.pdf). Genetic counseling is usually initiated prior to genetic testing and provided again with the disclosure of results. Surveillance programs as well as options such as chemoprevention, prophylactic bilateral oophorectomy, and/or mastectomy as well as the limitations of these preventive strategies are discussed with the patient. Recently, breast MRI has become available in the "basket" as a routine preventive measure for all women carriers of BRCA1 or BRCA2 mutations.
No formal guidelines exist regarding diagnostic testing in colon cancer, although due to heightened awareness on the part of family physicians, gastroenterologists, surgeons and oncologists, colon cancer patients or those suspected of harboring familial syndromes are often referred for genetic counseling. The molecular analysis of the APC gene is currently referred to a single center in Israel (19) and if no mutation is found, further molecular analyses are recommended including the two common recessive MYH hotspot mutations and multiplex ligation-dependent probe amplification (MLPA) in cases suspected of having APC deletions. Cases fulfilling the revised Bethesda and/or Amsterdam criteria for Lynch MLPA: multiplex ligation-dependent probe amplification
MSI:
Microsatellite Instability syndrome are referred for Microsatellite Instability (MSI) testing, followed by sequencing of hMSH2, hMLH1 and hMSH6 (22) . A recent Israeli study identified a significant percentage of gynecological cancers, particularly endometrial cancer, in Lynch syndrome families carrying the Ashkenazi hMSH2 1906G>C founder mutation. The authors suggest that Ashkenazi women diagnosed with endometrial cancer should be referred for genetic counseling and testing for the hMSH2 founder mutation (1906G>C), especially if the cancer is detected before the age of 70 years in women with a personal or family history of colorectal cancer (34) .
Predictive Testing
Predictive testing is offered to asymptomatic individuals with a family history of a genetic disorder (or an identified mutation) and is indicated if early diagnosis allows interventions that reduce morbidity or mortality, or if diagnosis influences reproductive planning. In Israel predictive testing is in clinical use for asymptomatic members of families with severe or lethal autosomal recessive disorders, autosomal dominant disorders such as Huntington disease (14, 20) , or X-linked diseases such as Duchenne muscular dystrophy and Emery-Dreifuss muscular dystrophy (44) .
Healthy individuals with a first-or seconddegree relative diagnosed with breast or ovarian cancer who tested positive for a mutation in either BRCA1 or BRCA2 are also entitled to predictive genetic testing (in the "basket"). Testing relatives at risk for other familial cancer syndromes, such as familial adenomatous polyposis and retinoblastoma, is also recommended, particularly for reproductive and preventative considerations.
As in diagnostic testing, genetic counseling is mandatory and is initiated prior to genetic testing and provided again with the disclosure of results. In the case of cancer predisposition genes, predictive testing often allows opportunities for intense surveillance, early detection, timely treatment, and possibly lifestyle changes or prophylactic intervention to prevent disease. However, predictive tests deal in probabilities, not certainties, since variable expressivity and penetrance, inconsistent genotype-phenotype correlation, and modification of predisposition genes by the interplay of multiple genetic and environmental events all influence disease manifestation. In the case of breast cancer, predictive tests identify only a small proportion of the people who will develop disease as most cases are not inherited, despite having an affected relative. Therefore, although a negative result can create a tremendous sense of relief, disease risk is not eliminated, but rather reduced to that of the general population. These uncertainties emphasize the importance of genetic counseling, where the possible benefits of screening like risk reduction must be weighed against consequences such as difficult reproductive choices and implications regarding other family members who might also be at increased risk for the same mutation.
Legislation Concerning Genetic Testing
The Genetic Information Law was passed by the legislative branch of the Israeli government on December 2000. The purpose of this Law is to regulate the conducting of genetic testing and the provision of genetic counseling, and to protect the right to privacy of the person subject to such testing in respect of identified genetic information, but without derogating from the quality of the medical treatment, medical and genetic research, the advancement of medicine, and the protection of public welfare. The law bars employers from using individuals' genetic information when making hiring, firing, job placement, or promotion decisions and prohibits health insurers from denying coverage to a healthy individual, or charging that person higher premiums, based on a genetic predisposition to developing a disease in the future (http://www.jewishvirtuallibrary.org/ jsource/Health/GeneticInformationLaw. pdf ).
FUTURE ISSUES
1. As emphasized in this review, the Israelis are in large eager consumers of genetic services.
Advances in genetic diagnostic technology will provide greater opportunities for genetic testing. For example, CGH array, now in routine use for clinical genetic diagnosis in pediatrics, will likely be offered in prenatal/fetal screening as well. We expect that this modality will cause an increase in prenatal testing (amniocentesis or CVS) in order to screen for an "ideal" baby and will raise serious ethical questions regarding the excessive use of genetic testing during the prenatal phase.
2. In these challenging economic times it seems unlikely that costly genetic tests such as complete sequencing of candidate disease-causing genes and CGH arrays will be included in the "basket," suggesting that advanced genetic tests will be restricted to the privileged.
3. The use of preimplantation genetic diagnosis is provided now in the "basket" in certain instances and is expected to rise significantly. As growing numbers of individuals undergo genetic screening, many Israeli couples will be defined as high-risk carriers for AR or X-linked diseases. Will this cause an "epidemic" in the use of PGD? Who will cover the cost, and how will it affect Israeli medicine?
4. How will personal genomics companies, which disclose a spectrum of genetic information from health risks and eye color to food preference and athletic ability, influence "consumerism" among the Israeli population, eager for genetic information that is not directly related to health? How will this information influence prenatal decisions? 5. How will the detection of mutations in genes causing adult-onset diseases such as cancer and neurodegenerative disorders influence prenatal testing and embryo selection?
6. Lawsuits against genetic services are on the rise. Recently, a record high compensation (14 million New Israeli shekels or about $US 3.5 million) was awarded to a child with a genetic disorder and this verdict will surely encourage similar lawsuits. How will this climate affect the genetic workforce? Will physicians and genetic counselors reconsider professional affiliations?
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